Hippocampal extracellular amino acids and EEG spectral analysis in a genetic rat model of absence epilepsy.
Absence seizures have a clearly defined thalamocortical origin. However, there is evidence from a genetic rat model of absence epilepsy, GAERS, that the underlying cellular and molecular abnormalities may also manifest themselves in other brain regions. As enhanced learning has previously been associated with this rat model, we have studied extracellular amino acid levels and EEG spectra in the hippocampus of these rats, this being a brain region associated with memory and learning. We report significantly higher levels of basal extracellular glutamate within the hippocampus of GAERS, together with transient increases in citrulline and glycine following aggravation of the absence seizures with the GABA(B) agonist, (-)baclofen. Furthermore, there is a reduction in the relative power of the EEG theta frequencies in GAERS, and a slowing of the EEG following administration of (-)baclofen which is not evident in control animals. Administration of a GABA(B) antagonist, CGP 56999, at a dose which blocks absence seizures in GAERS, caused a shift to faster frequencies of the EEG in both GAERS and control rats. It is speculated that the mechanisms underlying absence seizures in GAERS may manifest themselves in other functions modulated by thalamocortical oscillations such as cognitive processing.